La , Lyl and LY2,3 l i n e s were used t o c o n v e r t from X-ray p r o d u c t i o n t o subshell i o n i z a t i o n cross s e c t i o n s t h a t a r e compared w i t h t h e ECPSSR t h e o r e t i c a l values.
INTRODUCTION
In the last few years L shell ionization by light ions has been the subject of considerable theoretical and experimental work (1-6).
Theories based on PWBA have been improved by the incorporation of the binding and Coulomb defletion effects and by taking into account the effects of relativity and projectile energy loss on the ionization cross sections. Vacancy transfer mechanisms (7, 8) have been proposed to account for the experimental L2 subshell ionization enhancement and they induce a significant improvement for projectiles with atomic number Z1 '2.
However, for L subshell cross sections some discrepancies remain unexplained; the atomic parametres used in the conversion from X-ray production to ionization introduce a further source of uncertainty that difficults the comparison between experiment and theory (9,lO).
Experimental results for deitterons and alpha-particles are very scarce, while for protons results from different authors show large variations (6). More experinental work is clearly needed, in particular alpha to deuteron and deuteron to proton cross section ratios as they can test the binding and Coulomb defflection effects rather accurately (10-12).
In this work we measured Eu and Gd L X-ray production cross sections induced by protons and deuterons, w~t h energies from 0.2 to 0.9 MeV u-' , and by alpha- (14) agree with ours within the quoted errors.
Atomic parametres used in the conversion of X-ray production into ionization cross sections were taken from the tables of Krause (l5) and Scofield(l6). Comparison between our experimental results and ECPSSR theory is made in the figures.
In figure 1 we can see that the plateau predicted by the theory for the L1 ionization cross section, due to the extra node of the 2s atomic wave function, is present and, indeed, enhanced in the experimental results. At both the lowest and the highest energy points, experiment is about 30% above the theoretical curve.
For Au the use of relativistic Hartree-Slater wave functions (3) improves the agreement between theory and experiment, predicting a more clearly defined plateau.
In figure 2 it is shown that, for L 2 , the experimental points at the lowest velocity are a factor of 2 and 2.5 above the theory for deuterons and alphas respectively and for L 3 about 30% above for the two projectiles.
Results of the comparison with theory for protons are similar to those for deuterons, suggesting that the Coulomb deflection and energy loss effects (in spite of corresponding to a correction factor of 6 for Gd L1 subshell bombar- to the L q subshell prior to X-ray emis- Fig.1 L, ionization Q-oss sections irduced sion has been proposed (7,s) ; the corresbv Protons plotted against the r e d u d incident velocity, corrected for relativistic ponding cross sections for protons and am3 binding effects, deuterons are very small, but are somewhat 
